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A Front End Analysis was conducted regarding the expansion of the use of computers in instruction at the United States Army Command and General Staff College (CGSC). This task, supporting the front end analysis, focused on the assessment of computer literacy in the student, staff, and faculty populations of the CGSC. The results of this survey provide valuable information regarding the pace and sequence of integration of computers into the CGSC curricula. The methodology used here was to construct a questionnaire asking questions regarding an individual's background with computers and to have the evaluation group of the CGSC administer the questionnaire. -A total of 696 questionnaires was completed. Major findings were (1) the faculty displayed a lower level of computer literacy than the students, (2) most of those sampled had had some hands-on computer experience, with the most dominant application being word processing, (3) most did not have experience learning via a computerassisted instruction lesson, and (4) the major field in college did influence the degree of computer literacy.
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INTRODUCTION
In any effort involving integration of computers into an instructional setting, a critical element for determining success is literacy. How prepared are the staff and faculty for computers? Are they open to accepting a change in the way instructional materials are prepared, in the structure of classroom activities, or in the means of communication? Are they comfortable with using computers themselves or more comfortable using a computer output someone else has obtained? All of these questions influence the speed and nature of computer integration. Task C-3 was devoted to assessing the current level of computer literacy among the staff, faculty, and students of the CGSC (Command and Gencral Staff College). The method used to assess literacy was a questionnaire regarding prior use of computers. Responses of students were compared with those of the staff and faculty. Although additional measures would need to be taken to fully assess literacy, this small study does provide an indicator for planning purposes.
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TASK DESCRIPTION
The goal of Task C-3 was to assess the current level of computer literacy in the staff, faculty, and student populations at the CGSC through the administration of a questionnaire.
Relationship of Task C-3 to the Total Proiect The results of this task are critical to the overall project in terms of the implementation plan. The level of computer literacy of the various categories of those sampled from the CGSC will impact the sequence and rate of implementation of computers into the curricula.
Experience has shown that in project implementation, a computer software package and hardware configuration can meet the user's requirements and yet fail because of inadequate analysis on how the existing target population would react to introduction of the new change. Therefore, examination of the computer literacy levels of the students will help ensure successful integration of computer applications into the CGSC curriculum.
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HIyptheses Hypothesis C-3-1. CGSC has a higher degree of computer literacy among its students than its faculty.
Hypothesis C-3-2. Most students and faculty of CGSC have used a computer for computer assisted instruction computer-based training.
Hypothesis C-3-3. Most students and faculty of the CGSC have used a computer for word processing.
Hypothesis C-3-4. Most staff and faculty of the CGSC have taken a computer course.
Hypothesis C-3-5. A person's field of study in college (for example, liberal arts and natural sciences) is a significant indicator of his/her computer literacy.
Data Collection Methodology
Prior to isolation of the data collection methodology for this task, the term "computer literacy" needed to be defined. A literature search and references indicated no consensus in definition of the term. Zemke states: "Computer literacy is a true humpty dumpty term, meaning almost anything the person using it wants it to mean...a remarkably wide range of opinion exists about what one must know to be certifiably computer literate" (Zemke, 1983) .
Several references credit Art Luehrman of Computer Literacy, Inc., Berkeley, California, for coining the term during the mid-'70s. Luehrman's definition is as follows: "Computer literacy is knowing what a computer can do and then being able to tell the computer what you want it to do for you.
The literature indicates that this term is not specific enough and encompasses programming (which many people dispute). Cushing states: Computer literacy has pretty well established itself as the blanket term for courses and materials that teach beginners how to use, but not necessarily how to program, computers" (Cushing, 1983) . McElwreath (1984) describes the objectives of a computer literacy training course as follows: "Be able to: (1) distinguish between micro, mini, and mainframe computers; (2) describe how a microcomputer could be applied to their own department; (3) use a set of questions and criteria to decide whether a microcomputer is appropriate for their department; and (4) use two popular software packages. Blau (1985) provides a useful taxonomy for looking at computer literacy: "Level 1: General orientation. (The user is given definitions of what a computer is functionally capable of doing, along with a glossary of common terms.)... .The majority will have no experience and no need to learn operational skills beyond those necessary to use a touch pad on a simple basic calculator. "Level 2: Knowledge of and ability to use a program or programs for specific application on a specific system... Users here are required to perform such functions as word processing, business accounting applications, accessing databases. "Level 3: Sufficient knowledge of specific systems and programs to modify and adapt them for extended application with increased productivity.... Users at this level.. .may be characterized as computer professionals.
"Level 4: Sufficient in-depth knowledge of system characteristics to develop application software with optimized user and productivity features... People at this level of literacy are capable of writing programs able to take full advantage of system architecture."
These definitions, along with our knowledge of the CGSC, led us to define computer literacy as follows for the purpose of this study:
A person is considered computer literate if they have programmed in any computer language.
This particular definition was selected because one focus of this study is computer applications in the area of collective simulations. The project team has reviewed existing collective simulations and believes that because of the complex user interfaces, a programming background would be required to accurately use and understand the actions occurring within the simulation. As time passes and the new advancements in user interface design are applied to the design of major simulations, the definition of computer literacy for this purpose will become more lenient. Results of the study are, however, discussed in terms of Blau's taxonomy of computer literacy because for personal productivity types of applications, the programming requirement does not exist (Level 2).
Although the literature abounds more with the content of computer literacy courses than it does with measurement instruments, there are many ways to measure a person's level of computer literacy. An optimal methodology is to devise a test that has been shown to be a valid test of computer literacy and then deliver that test to the individuals in that sample. Such a test might consist of the following: Given two new commercial software packages and a personal computer, bring up the packages on the PC (using the documentation) and create two examples of usage of each package within a four-hour period. Such-a test would provide an objective measure of individual performance, but it would be very time consuming and impractical unless there was adequate staffing for such a study.
The methodology chosen here is a subjective measure of computer literacy, based upon asking some questions about an individual's background with computers. This approach is less costly and can more efficiently reach a large number of people than the objective test approach. An even more subjective approach is to ask questions about an individual's opinion .garding one's own computer literacy. This approach was not taken here because of th. -varying definitions of computer literacy, as well as the fact that humans are not very good at estimating their own capabilities.
The questionnaire used here was compiled based upon knowledge of the literature in the area of computer literacy and upon knowledge of some of the possible background experiences of the sample population (see Appendix A for a blank questionnaire). The questionnaire contained 12 questions, was I page in length and asked questions regarding rank, college major, highest degree, experience using and programming computers, and whether a computer course and computer-assisted instruction had been taken.
The questionnaire was sent to the Evaluation Department of the CGSC for administration to the CAS3 and CGSOC staff, to the faculty, and to 141 CAS3 and 151 CGSOC students using a cluster sampling approach of class sections. The questionnaires were administered at CGSC and returned to Los Alamos for compilation.
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RESULTS
A total of 696 questionnaires was returned with responses to each question noted in parentheses under each category.
The compiled results are provided in Table la-Ie.. The percentages shown are based on the total responses to each question. For purpose of clarity, data highlights were depicted in figures and are discussed in the following paragraphs. 
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In Fig. I , the level of computer literacy indicated by three of the categories is displayed. These data point out that the most literate group is the CGSOC students and the least literate is the faculty. Within the student population, the CGSOC students are considerably more literate than the CAS3 students. Significantly more students had experience with programming than did the instructors (Chi-square test p < .005).
In Fig. 2 , one can see that the percentages of those sampled who have had hands-on computer experience (mean = 84.2%) and those who have had word processing experience (mean = 71.4%) are very high. Thus, one can observe that the degree of preparedness for personal productivity types of applications is quite good compared to the degree of preparedness for major simulations. 
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• u I lll I II I I II Figure 3 displays the percentage of people who have taken a computer course from each of the categories sampled. Note that these figures are higher than the figures for computer literacy, indicating that many of these hands-on computer courses did not require the writing of a program and were probably applications courses (that is, how to use a particular commercial package).
One of the principle computer applications in education is computer-based training/computer-assisted instruction. In this area, the degree of prior experience among both students and faculty was very low (mean = 39.2%), with no significant differences between the prior experience of students and faculty (as determined by the Chi-square test for differences is probability). (See Fig. 4) . 
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The probability a person will use a personal computer frequently is related to the easeof-access to the hardware. One cannot necessarily conclude, however, that just because a person has easy access to a personal computer that one uses it frequently. The project team asked if the respondents owned a personal computer, and more than half did (mean = 51.7%)(see Fig. 5 ). The CGSOC students and faculty were most likely to own a personal computer, followed by the CAS3 students and faculty.
In Fig. 6 , one can observe that the degree of computer literacy is affected by one's major field of study in college. For the sake of analysis, the major fields of study have been divided into four main categories and "other." These data allow us to accept the hypothesis that a person's field of study in college is a significant indicator of computer literacy (Hypothesis C-3-5)(Chi-square test for goodness of fit, p <.001). Within the different majors, there is the greatest degree of literacy in the natural sciences area, followed by social science and business. 
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There is a large drop off of respondents who only had programmed in BASIC. This phenomenon was especially marked in the CGSOC students who were social science majors. The percentages for the various fields of study from the staff, faculty, and students are provided in Table II. Returning to the original hypotheses for Task C-3, the data have indicated the following:
Hypothesis C-3-1. CGSC has a higher degree of computer literacy among its students than its faculty.
Conclusion. ACCEPT (Chi square test, p < .005).
CGSC has a higher degree of computer literacy among its students than its faculty (55% vs. 41%) with computer literacy defined here as experience with programming in a high-level language.
Hypothesis C-3-2. Most students and faculty of CGSC have used a computer for computer assisted instruction or computer-based training.
Conclusion. REJECT (Binominal test).
59% of students and faculty of CGSC have not used a computer for computer-assisted instruction/computerbased training.
Hypothesis C-3-3.
Most students and faculty of the CGSC have used a computer for word processing.
Conclusion. ACCEPT (Binominal test, p <.0001).
73% of students and faculty of the CGSC have used a computer for word processing.
Conclusion. REJECT (Binorninal test).
52% of staff and faculty of the CGSC have not taken a computer course.
Hypothesis C-2-5. A person's field of study in college is a significant indicator of computer literacy.
Conclusion. ACCEPT (Chi square test, p < .001).
76% of persons with natural science majors had experience with programming as compared to 31% of liberal arts majors with experience.
DISCUSSION
The major findings of Task C-3 were the following:
o Following the definition of computer literacy as used here, the faculty displayed a lower level of literacy than the students. Therefore, befcre existing major simulations are implemented in the CGSC, the level of computer literacy must rise among the faculty.
o The most frequently used computer application among those people sampled was word processing; and most of the population sampled had had some hands-on computer experience, suggesting that the faculty, staff and students could become frequent users of personal productivity software (for example, word processors) without a significant anxiety impact.
o Most of those sampled did not have experience using computer-assisted instruction. CAI or CBT (computer-assisted instruction or computer-based training) applications have been available in the schools and institutions of higher education for over two decades; thus, one might expect the percentage to be higher. These data are encouraging in the sense that there are many CGSC faculty and staff with no preconceived notion of the degree of worth of CAI or CBT. On the other hand, the same degree of anxiety will need to be expected in the implementation of CAI or CBT.
o The area of major field of study did impact the degree of computer literacy in the faculty and students. As the trend continues of the Army's attracting more liberal arts students and fewer science majors, the impact on the need to have the CGSC provide computer literacy screening and training for faculty is clear.
